ces of such activities, including the time after one's sports career has been terminated. Knowledge of adaptation mechanisms in the process of training has a practical aspect as well. It allows for optimization of its course and therefore development and use of the biological potential indispensable to succeed in sports, at the same time minimizing the risks of detriment to health during practice and contests.
Martial arts and combat sports belong to a group of handto-hand combat sports styles (currently there are approximately 200 techniques [1] ). Some of them are based on punching (e.g. boxing and its variations -Burmese, French or Thai boxing, karate, kick-boxing, sanshou, taekwondo) [2] , while other techniques are based on grappling (e.g. Brazilian jiu-jitsu, judo, sambo, sumo, wrestling and its variations, luta livre, ssirum, submission fighting, catch wrestling) [3] , grappling and punching (e.g. jiu-jitsu, mixed martial arts, pankration, shoot boxing) or combat with weapons (e.g. kendo, fencing) [4, 5] . Each of those sports has its own characteristic features (different styles, traditions of education and philosophy) that make it unique. However, all of them aim at individual development of human beings and defend them against physical dangers. They do not focus, as is the case with most sports, on a physical aspect only but also on exercises that harmonise body, spirit and mind. Their influence on health is multidimensional.
It should be once again emphasized that the specificities of sports disciplines such as judo, karate and numerous other Far Eastern sports as well as wrestling, boxing or fencing require commitment both during training and during sports rivalry and also nearly all circuit and coordinative motoric abilities such as quickness, strength, stamina or balance. It causes the people who practice these disciplines to be very useful and "rewarding" objects of study in practically all scientific fields that are connected with sports and physical effort. For scientist martial arts are an interesting "testing ground" that allows for observation of how the organism reacts in extreme, stress-inducing conditions. Due to peculiarity of this physical activity that can be practiced at all ages (from childhood until old age), regardless of sex, social or professional status, it is recommended that martial arts are propagated as an element of life quality improvement and modern-age disease prevention.
In the available reference books numerous health benefits resulting from martial arts have been documented, such as improvement in circulation and fitness (strength, stamina, flexibility, motor coordination, nimbleness and balance), improv ement in one's posture or stress reduction. It has also been proven that it slows down the process of deterioration (with age) of physical efficiency and connected with it de crease in the functioning of the musculoskeletal system and prevents the increased risks of falling and breaking the thighbone. Martial arts trainings effectively fight sleep disorders in older people. Not without significance is also the fact that it is a preventive measure that does not require special preparations or technological conditions. However, it does require com mitment, self-reflection and regularity of trainings.
The benefits associated with martial arts include the improv ement of circulation [6] , physical fitness (strength, en durance, flexibility, movement coordination, agility and body balance) [7] and body posture [8] as well as stress reduction [9, 10] . Other advantages include slowing down the following processes: physical efficiency deterioration (with age), the decline in the musculoskeletal system functioning [11] , an in creased risk of falls and femur fractures [12] . Martial arts effec tively ward off sleep disorders in the elderly [13] . An important factor is the fact that it is a relatively cheap preventive measure [14] -it does not require any special preparations or technological support [15, 16] . However, it does require intensive and constant activity, introspection and regularity.
Martial arts are a key to psychophysical self-improvement [17] . Disciplining your mind by disciplining your body, concentration and controlling your inner strength lead to self-realisation, enlightening and spiritual mastery [18, 19] . Abiding by the rules of discipline and respect, reverence for authority (master, teacher) and hierarchy as well as full commitment lead to psychophysical integration [20] , while long-term and persistent work lead to a certain lifestyle, i.e. a lifestyle where cultural, aesthetic, self-expressive and utilitarian values are significant. Even when pursued as a hobby, martial arts improve our traits of character [21] . Discipline, an ability to overcome our weaknesses and limitations, perfectionism, strong will, self-confidence, morality, honour, respect for traditions and authorities [22] are not only essential educational effects but they also give an inspiration to fighting or self-defence.
To sum up, martial arts provide various benefits in terms of physical, mental, emotional and spiritual development. Therefore, over 100 million people practise different forms of martial arts all around the world [23] . Are they equally popular in Poland as well?
The aim of this study was to assess the participation of Warsaw inhabitants in martial arts and to analyse the factors (age, gender, marital status, education, occupation and Body Mass Index) influencing it.
Material and methods

Research organisation and sample selection
The study included 16 occupational groups: academic teachers, upper-and lower-secondary school teachers, primary school teachers, scientific workers of scientific institutes, healthcare workers, bank employees, central and local government administration clerks, administration and technical workers of universities, theatres and institutes as well as employees of supermarkets and retail trade and actors. In addition, fourth-and second-year university students, final-year uppersecondary school students and final-year lower-secondary school students were included in the analysis.
Randomisation
A two-level randomisation system was applied. At the first level 3-10 institutions that employed workers doing a particu- This copy is for personal use only -distribution prohibited. lar job were selected randomly. The workplaces were selected out of all similar institutions in Warsaw. The only exception was a group of retail trade employees, as three streets with a considerable number of commercial facilities were randomly selected in every district.
The second level consisted in selecting randomly a certain number of people in each institution. As for institutions employing up to 35 workers, everybody was included in the research. In bigger institutions that employed or educated more people, a 30% sample group that included no more than 100 subjects was selected.
A slightly different approach was adopted in the case of students and retail trade employees. As for the former group, in every randomly selected school one class of a given level was randomly selected and all the students present on the day of the study were examined. As for the latter group, in every randomly selected street 10 places were randomly selected and all the employees/employers (but no more than 3 persons) were included in the study. The characteristics of a given group are illustrated in table 1.
The vast majority of respondents, both among adults and under-18-year-olds, demonstrated right proportions of body mass to body height. Due to a minimal number of respondents within extreme categories, this variable was categorised into three levels: underweight, normal weight and overweight. In the case of adults, categorisation and variable values were calculated on the basis of the WHO classification [24] . The BMI categorisation for under-18-year-olds was done according to the BMI classification for children and youth using the Cole index [25] .
The distribution of demographic variables (age, gender, education) in the sample group is considerably different from the distribution of those variables among the population, even if it is defined as the population of Warsaw inhabitants only. There is an overrepresentation of women in the sample group (caused to a large extent by including the group of upper-secondary, lower-secondary and primary school teachers). Young people, i.e. under-30-year-olds, are prevalent (the influence of university and school students), while more than half of the respondents possess higher education (the groups under inves tigation scored highest on international occupational prestige scales and socio-economic status scales). It means that the analysis results may be extrapolated to the population defined as the total number of people from occupational categories whose representatives were selected to the sample group. Therefore, it may be assumed that the sample group is, to a large degree, representative for Warsaw inhabitants from selected occupational groups excluding physical workers.
Conducting interviews
A questionnaire was employed in the study. The questions regarded practising martial arts within the last year. Standardised personal interviews were carried out by welltrained and supervised interviewers according to a plan (all the questions were the same for all the respondents). On average, each interviewer conducted approximately 240 inter views. The percentage of interview refusals was low and it ranged from 3 to 5%. 
Terminology
This work shows research results that concern practising martial arts professionally and recreationally by Warsaw inhabitants.
Practising martial arts professionally means that they are practised in an organised way (you have to belong to a sports club and participate in training sessions and competitions), while recreational practice involves performing martial arts for your own pleasure and in your free time.
Statistical analysis
Correlations between practising martial arts and gender, age, marital status, education, occupation and income were assessed using log-linear analysis. To define an optimal model for testing, a chi-squared test value for main effects without interactions was calculated and then broader models were analysed taking into account higher-order interactions. The significance of the analysed correlations in the examined model was assessed on the basis of partial and extreme correlations. The partial correlation provides information on whether a given interaction exerts an influence on adjusting a model when all the other effects of the same order are already in the model. As for extreme correlations, they make it possible to compare a model without any interactions with a model that includes a given correlation only. In order to adjust the model to the number of people under observation, the iteration procedure was applied. The procedure was interrupted when the difference between the adjusted and the observed extreme distributions was not higher than the convergence criterion = 0.01. The differences between particular categories of qualitative variables were analysed using a chi-squared test. The obtained results were presented by means of fractions and odds ratios together with confidence intervals at the 95% confidence level. The analyses were done using STATISTICA 9.0 PL statistical package. To assess the significance of effects, the significance level of p<0.05 was assumed.
Results
Martial arts are performed by 4.3% of males and 1.3% of females living in Warsaw. Only 0.9% of all the respondents (1.7% of men and 0.3% of women) practise them professionally. This group includes students mainly (lower-secondary school students -2.4%, upper-secondary school students -2,8%). In terms of recreation, 2.5% of the subjects (2.6% of males and 1.0% of females) practise martial arts -mostly university students (second-year students -5.1%, fourth-year students -3.7%). However, there are groups where no such persons were found. These include central and local government administration clerks ( Table 2) .
Due to a relatively small percentage of respondents practising martial arts professionally or recreationally, both groups were joined so as to draw further conclusions. As a result, there appeared one group of subjects practising martial arts. Thus, the analysis of the correlation with particular sociodemographic factors revealed that, compared to men (4.2%), women from Warsaw (1.3%) are 3.3 times less likely to practise martial arts (Table 3) .
No such correlation with the BMI of the respondents was revealed. However, there occurred a correlation with age, marital status, education, occupational group and income. It turned out that the older the respondents, the slimmer the chances of practising martial arts. Compared to the youngest subjects (≤19 years; 95.2%), the risk of being inactive in those aged 20-29 (96.2%) is 1.3 higher, in the case of 30-39-year-olds (98.3%) -3 times higher, in people aged 40-59 (99.6%) -11 times higher, whereas in those aged 60-69 (99.7%) -as many as 16.7 times higher.
The results also showed that divorced or widowed people (1.7%) as well as the married ones (0.7%), are several times less likely to practise martial arts (2.4 times and 5.6 times, respectively) than single people (3.8%). Similarly, respondents with primary/vocational education (1.1%) as well as those with higher (1.8%) and secondary education (2.5%) are several times less likely to participate in those activities (by 4.6, 2.8 and 1.9 times, respectively) than students (4.7%).
The analysis of the correlation between practising martial arts and an occupation revealed that second-year university students are the most active group (6.0%). In comparison, fourth-year university students (4.8%) or even lower-secondary school students (5.5%) and upper-secondary school students (3.9%) are less likely to perform those activities (by 1.3, 1.1, 1.6 times, respectively). As for the odds of the other groups, supermarket (1.9%) and university employees (1.9%) are over 3 times less likely, healthcare (1.6%) and retail trade employees (1.3%) -over 4 times, scientific institute employees (1.1%) -over 5 times, upper-secondary (0.9%) and primary school teachers (0.8%) -over 7 times, lower-secondary school teachers (0.5%) and actors (0.6%) -over 11 times less likely to practise martial arts.
Whether the respondents practise martial arts also depends on their income. Those with gross monthly household per capita income of 2100-2700 PLN train most often (2.5%). In comparison, those with an income below 1300 PLN (0.9%) are almost 3 times less likely to train, while the ones earning Table 3 . Factors determining the practising of martial arts by Warsaw inhabitants (n=6547), odds ratios (OR) and confidence intervals at the 95% confidence level (95% CI) more than 2700 PLN (1.3%) are twice less likely to participate in martial arts. Similarly, people with an income of 1300-2100 PLN (2.0%) are 1.3 times less likely to take up training.
Discussion
Far East martial arts and combat sports are not just an exotic element of physical culture but a significant part of global civilisation [26, 27] . It is true that a transfer to western culture slightly changed their character [28] (to forms practised in fitness sector mainly [29] ) but -owing to the values passed -they are still very popular [30, 31] . The triad of cultural heritage of East Asia (arts of healing, self-cultivation and keeping fit) is a value appreciated and sought after in contemporary society. That is why martial arts are practised by over 100 million people all around the world [32, 33, 34] . Are Poles amongst them as well?
Unfortunately, the findings indicate that only 4.3% of men and 1.3% of women from the studied Warsaw occupational groups do martial arts. These are most often young people (under 19 years old) but still the percentage of active people in this case is low (4.8%). It is common knowledge that elements of martial arts are not widely applied in the process of physical education of the Polish youth. In China they are practised regularly by 14.1% of school youth (22.4% of boys and 4.7% of girls) [35] , while in the USA -by 8.1% [36] . Our findings show that only 5.4% of Warsaw university students (6.0% of second-year students and 4.8% of fourth-year students) and 4.7% of school students (5.5% of lower-secondary school students and 3.9% of upper-secondary school students) do martial arts. It is unfortunate because martial arts are a recognised instrument of social and individual development [37, 38] , an excellent means of shaping morality, ethics, perfection [39, 40] , health [41, 42] and preventing aggression [43, 44] . More over, the vast majority of young people (95%) find a fight with a partner (in the form of games and exercises) very attractive [45] . It is considered captivating both by boys and girls [46, 47, 48] . Slovakian female school students claim that self-defence courses make them aware of various, often dynamic, scenarios and dangers (e.g. a scuffle in the street). They learn techniques that allow them to overcome paralysing fear quickly and react instantly without further provoking an assailant [49] . Still, female respondents from Warsaw are 3.3 times less likely to practise those forms than men.
The results also showed other correlations. Divorced or widowed persons and the married ones are several times less likely to do martial arts (2.4 times and 5.6 times, respectively) than single people, which is indirectly connected with the age of the respondents and confirms previous assumptions that these sports are mainly practised by young people.
Similarly, those with primary/vocational, higher and secondary education are several times less likely to participate in those activities (by 4.6, 2.8 and 1.9 times, respectively) than students. It is worth mentioning that in the last group martial arts were mainly popular with second-year university students (6.0%). In comparison, lower-secondary school teachers (0.5%) and actors (0.6%) are more than 11 times less likely to do those activities. These findings are not in line with previous studies which show that, due to the specificity of a given job that requires high physical fitness and efficiency levels as well as good health, actors, film directors and teachers find these sports extremely interesting [50] .
These sports did not go down well with the elderly. Respondents aged 60-69 are as many as 16.7 times less likely to take part in them than under-19-year-olds. It proves that either they do not appreciate the values of martial arts or they are not aware of their proven health benefits [51, 52, 53] (particularly in the case of this age group) [54, 55, 56] .
However, no correlations between the occurrence of overweight and obesity among the respondents and their declarations of practising martial arts were observed. Yet it is worth reminding that overweight and obesity were noted in almost 30% of the respondents.
Furthermore, no positive correlation with high education and high income of the respondents was noted even though it has often been observed [57] . It may indicate that in the groups under investigation (with high occupational prestige and economic status) martial arts are not preferred.
Conclusions
1. The participation of the representatives of Warsaw occupational groups in combat sports and martial arts is not impressive. 2. It is mainly conditioned by age. However, such sociodemographic factors as gender, marital status, education and occupation are also statistically significant. 3. In the studied group Body Mass Index of the respondents did not influence their participation in combat sports and martial arts.
Practical applications
Martial arts ought to be the subject of further research. Particular disciplines and styles require categorisation and classification [58] -depending on the influence on different body systems [59] and human needs [60, 61] .
It is necessary to carry out research regarding the proportion of people practising these forms. The lack of such analyses in the available literature makes it difficult to draw conclusions (which the authors of this work are fully aware of).
Martial arts -as a source of balance, harmony, health, physical activity and self-realisation opportunities -should be used as an addition or an alternative to therapies for some illnesses and as an educational means for youth.
